Cell cycle analysis of lymphocyte activation in normal and autoimmune strains of mice.
The spontaneous spleen cell proliferation and the proliferation induced by in vivo or in vitro stimulation with such polyclonal B cell activators (PBA) as LPS, poly rI.rC, and anti-mu were studied in normal and autoimmune mice. The various murine models of autoimmunity differ in the level of naturally occurring splenic cellular hyperactivity as well as in the ability of their spleen cells to be further stimulated in vitro by polyclonal stimulators. Both the NZB strain and the MRL/Ipr strain had markedly increased numbers and percentages of spontaneously proliferating spleen cells, whereas the BXSB strain did not. Nonautoimmune strains were found to have very small numbers of activated cells in the spleen. However, such normal strains could be induced in vivo to mimic the natural splenic hyperactivity observed in older NZB and MRL/Ipr autoimmune strains by the injection of polyclonal B lymphocyte stimulators. In contrast, old hyperactive NZB mice were not further induced to undergo proliferation by in vivo administration of such stimulators. Density-separated, T depleted, spleen cells of normal and autoimmune mice were stimulated in vitro with PBA in 48-hr cultures. Cells from old MRL/Ipr and NZB mice were abnormal in both the anti-mu response and the LPS response; BXSB mice had normal anti-mu responses. These studies suggest that there is no prerequisite for spontaneous splenic hyperactivity in the development of autoimmunity. In addition, different PBA stimulate separate subsets of B cells that differ in their state of activation in the various autoimmune strains. Finally, different B cell subsets appear to be abnormal in different types of autoimmune mice.